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AMENDMENTS TO THE CLAIMS; 

All pending claims are setforth below. Cancelled and withdrawn claims are indicated with 
claim number and status only. The claims as listed below show added text with underlining and 
deleted text with strike*™**. The status of each claim is indicated with one of (original), (currently 
amended), (previously amended), (cancelled), (withdrawn), (new), (previously added), (instated - 
formerly claim #), (previously reinstated), (represented - formerly dependent claim #), or prev.ously re- 
presented). Please AMEND claims 1,18, and 31-35 and ADD new daim 36 in accordance with the 
following: 



1. 



(currently amended) An optical amplifier for amplifying wavelength division multiplexed 
signal light which has respective optical signals of a fi^w avelength band o fa_Cband containing a 
plurality of optical signals with several wavelengths different from each other and a second wavelength 
band of a L band containing a plurality of optical signals with several wavelengths different from the 
wavelengths of the optical signals contained in the first wavelength band, comprising: 

optical amplifying means amplifying p . .m P light in the first wavelength band sa id wavelength 
dMuu.uMulUplcxod clgml light using a rare earth element doped fiber to which excitation light is 
supplied.iT.and 

g t | M *t nn R parallel amplify means t h *t snnnlies residual pump light to provide Rama n 
gmniifiration in th» ^nd wavele nnt h band that is different from the first wavelength band. 

wm .un l i.u exc i tati o n light used by said op tical amplifying mcanc has a wavelength capable of 
producing Raman amplificati o n vrtth roopoot to opti r ol cigna l c of coid n uuu nd wavcl p ngth h nn d, n n rt 

■ u j id upli ^ l ampl i fying m m no cupplying Cl irl n otation l i g ht whi c h I no the wavelen g th n p ih l n 
u f producing the riaman amplifi ca tion with rocpo r t t o U . c optica l "ign nl n u f uM second wnv r l n n g th 
Ban d t o 3 Rj mnn nmnlifrr*™ r n *" Hr i f 1 mp f1i um whicn fon ™ Jl lu ° a J pari of an c ' rtP rnr i 1 
ir j n cm cr l o n p ifh m r-j"" " r rn «™ ^ n f n u l l u ul * nu Wm mi w , ro th n t ww ln n g th 

d in.uun iiiu1lii.il Irjml li gh t whi r l , -n ntnl r - T ti "' »■ I" " 1 f 11 1 i "™'"""* r n nri whl r h 

hj y p bee n c clr r ti vn l y " ^piffinri hy mid P ^ man amp l ification p roducing m or ti n m, in In p ut t o 

caid optical amplHying moans. - 

2. (previously amended) An optical amplifier according to claim 1 , 
wherein there is provided demultiplexing means demultiplexing said wavelength division 
multiplexed signal light into respective optical signals of a first wavelength band and a second 
wavelength band, and multiplexing means multiplexing respective optical signals of the first 
wavelength band and the second wavelength band which have been demultiplexed by said 



2 

Received from < 2024341501 > at 7/31/03 2:08:16 PM [Eastern Daylight Time] 



Jul-31-03 01:09pm Frora-STAAS 4 HALSEY 



202 434 1501 



T-667 P. 005/01 6 F-474 



Docket No. 1344.1043 
Ser. No. 09/634,912 uw " 

demultiplexing means, 

said optical amplifying means has a first amplifying section amplifying optical s.gnals of the first 
wavelength band which have been demultiplexed by said demultiplexing means, and a second 
amplifying section amplifying optical signals of the second wavelength band which have been 
demultiplexed by said demultiplexing means, and 

said optical amplifying means supplying via said demultiplexing means a part of said excitation 
light used in said first amplifying section to said Raman amplification producing medium, so that optical 
signals of the second wavelength band which have been Raman amplified by said Raman 
amplification producing medium, are input via said demultiplexing means to said second optical 
amplifying section. 

3 . (original) An optical amplifier according to claim 2, wherein when said first wavelength 
band is a 1550nm band and said second wavelength band is a 1580nm band, a wavelength of the 
excitation light used in said first optical amplifying section contains a 1480nm band. 

4. (previously amended) An optical amplifier according to claim 3, wherein said first optical 
amplifying section comprises an erbium doped fiber, at least one excitation light source generating 
excitation light of a 1480nm band, and an optical coupler supplying excitation light generated by said 
excitation light source to said erbium doped fiber from a rear side, wherein a part of said excitation 
light is passed through said erbium doped fiber and said demultiplexing means and supplied to said 
Raman amplification producing medium. 

5. (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided demultiplexing means demultiplexing said wavelength division multiplexed signal light Into 
respective optical signals of a first wavelength band and a second wavelength band, and multiplexing 
means multiplexing respective optical signals of the first wavelength band and the second wavelength 
band which have been demultiplexed by said demultiplexing means. 

said optical amplifying means has a pre-stage amplifying section collectively amplifying said 
wavelength division multiplexed signal light input to said demultiplexing means, and a second optical 
amplifying section amplifying only optical signals of the second wavelength band which have been 
demultiplexed by said demultiplexing means, and 

said optical amplifying means supplying a part of said excitation light used In a part of said pre- 
stage optical amplifying section to said Raman amplification producing medium, wavelength division 
multiplexed signal light which contains optical signals of said second wavelength band which have 
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been Raman amplified by said Raman amplification producing medium are input to sa.d pre-stage 

optical amplifying section. 

6 (original) An optical amplifier according to claim 5. wherein when said first wavelength 
band is a I550nm band and said second wavelength band is a 1580nm band, a wavelength of the 
excitation light used in said pre-stage optical amplifying section contains a 1480nm band. 

7 (previously amended) An optical amplifier according to claim 6, wherein said pre-stage 
optical amplifying section comprises an erbium doped fiber, at least one excitation light source 
generating excitation light of a 1480nm band, and an optical coupler supplying rotation light 
generated by said excitation light source to said erbium doped fiber from a rear side, wherem a part of 
said excitation light is passed through said erbium doped fiber and supplied to said Raman 
amplification producing medium. 

8. (original) An optical amplifier according to claim 1 . wherein said Raman amplification 
producing medium is an optical fiber which is designed so that a non-linear effective cross section is 
small compared to a 1.3pm zero dispersion single mode fiber. 

9. (previously amended) An optical amplifier according to claim 1 , wherein said external 
transmission path is of a hybrid transmission path formed by connecting a positive dispersion fiber 
having a positive wavelength dispersion value and a positive dispersion slope with respect to a signal 
light wavelength band, and a negative dispersion fiber having a negative wavelength dispersion value 
and a negative dispersion slope with respect to the signal light wavelength band, wherein one end on 
the side of said negative dispersion fiber is arranged at an input side of said optical amplifying means 
and functions as said Raman amplification producing medium. 

1 0. (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided optical power constant control means monitoring an output power of said wavelength division 
multiplexed signal light, and controlling an excitation light driving condition of said optical amplifying 
means so that said output power becomes constant. 

1 1 . (previously amended) An optical amplifier according to claim 1 . wherein there is 
provided gain constant control means monitoring a gain in said optical amplifying means, and 
controlling an excitation light driving condition of said optical amplifying means so that said gain 
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becomes constant. 

12 (previously amended) An optical amplifier according to claim 1 , wherein there is 
provided supervisory control means processing a supervisory control signal transmitted together with 
said wavelength division multiplexed signal light 

13. (cancelled) 

14. (previously amended) An optical amplifier according to claim 5 comprising: 

first power monitor means monitoring the optical signal power of the first wavelength band 
which has been demultiplexed by said demultiplexing means; 

second power monitor means monitoring the optical signal power of the second wavelength 
band which has been amplified by said second optical amplifying section; and 

optical power deviation control means controlling the operation of at least one of said pre-stage 
optical amplifying section and said second optical amplifying section in response to the respective 
monitor results of the first and second power monitor means, so that the optical power deviation for the 
first and the second wavelength bands becomes constant. 

15. (cancelled) 

16. (cancelled) 

17. (cancelled) 

18. (currently amended) An optical amplifier for amplifying wavelength division multiplexed 
signal light which has respective optical signals of a first wavelength band of a C band containing a 
plurality of optical signals with several wavelengths different from each other and a second wavelength 
band of a L band containing a plurality of optical signals with several wavelengths different from the 
wavelengths of the optical signals contained in the first wavelength band, comprising: 

an optical amplifying unit amplifying n,.mn linht in the first wavelength band co l d wavelength 
JivLiuumulliploxcrtHonnl light using a rare earth element doped fiber to which excitation light is 
supplied:!,] and 

«t nne parallel amp^n ..nit that s n ores residual piimn Ihhtto provide Raman 
amplification in th« ^nd wavele t ^nri that is different from the first wavelength band. 
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W l t u, Un tho oirr lt n tinu l ly h t use r ! hy mi r l upB sal amplifying n niU uL j mv pln ngth rnp . bte^ 
p . u duuny n d rn n n n mplffl rn ti n n wi U. .uuprr t t n n niln l Jy n Ju y f : i M rnm n ri wavc l ongth M nny wtf 

u.hl uuli ca l am p lifying u n it supplying wl ri rw J UUu n light whi r h M i, U . t w aw.lc n rj lh rnp n h lo o f 
u i uJ u un y n mm n mpl i fi rn t iu, , « IU. rc cp rn t t n thr ouilu d ma n alc o f ^ rmu n d ^ l ength rn n c l 

tu j R u man gmp l lfl m U lou p roducing m rrl iui n which formr nt lu d bk J p a il uf tr m n l ImnnrOT O B 

M h j ir j ngcd n n i p rr -! nr - Mrt " f ^ n r t ifm l im n liMna un i t, co that wave l ength division 
„, u ll i , l uALU b l y n ■ ! light ^hi r h r , u.,Ui , „ opti ca l M g mK u f U.o cocond w^ny l h uun J . Mhl r h hTm h nn n 
.JutUi Ll y rr.3imn n mp l ifi, I -y f — ™ " « n n ^ nflnr i nu m edium, r inp u t to co.d opt.c n ! 
j , \^ ampl i fying unit 

19. (original) An optical amplifier according to claim 1 8, 

wherein there is provided a demultiplexing unit demultiplexing said wavelength division 
multiplexed signal light into respective optical signals of a first wavelength band and a second 
wavelength band, and a multiplexing unit multiplexing respective optical signals of the first wavelength 
band and the second wavelength band which have been demultiplexed by said demultiplexing unit. 

said optical amplifying unit has a first amplifying section amplifying optical signals of the first 
wavelength band which have been demultiplexed by said demultiplexing unit, and a second amplifying 
section amplifying optical signals of the second wavelength band which have been demultiplexed by 

said demultiplexing unit, and 

said optical amplifying unit supplying via said demultiplexing unit a part of said excitation light 
used in said first amplifying section to said Raman amplification producing medium, so that optical 
signals of the second wavelength band which have been Raman amplified by said Raman 
amplification producing medium, are input via said demultiplexing unit to said second optical 
amplifying section. 

20. (original) An optical amplifier according to claim 19, wherein when said first wavelength 
band is a 1550nm band and said second wavelength band is a 1580nm band, a wavelength of the 
excitation light used in said first optical amplifying section contains a 1480nm band. 

21 . (original) An optical amplifier according to claim 20, wherein said first optical amplifying 
section comprises an erbium doped fiber, at least one excitation light source generating excitation light 
of a 1480nm band, and an optical coupler supplying excitation light generated by said excitation light 
source to said erbium doped fiber from a rear side, wherein a part of said excitation light is passed 
through said erbium doped fiber and said demultiplexing unit and supplied to said Raman amplification 
producing medium. 
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22 (original) An optical amplifier according to claim 18. wherein there is provided a 
demultiplexing unit demultiplexing said wavelength division multiplexed signal light into respective 
optical signals of a first wavelength band and a second wavelength band, and a multiplexing umt 
multiplexing respective optical signals of the first wavelength band and the second wavelength band 
which have been demultiplexed by said demultiplexing unit, 

said optical amplifying unit has a pre-stage amplifying section collectively amplifying said 
wavelength division multiplexed signal light inputto said demultiplexing unit, and a second opucal 
amplifying section amplifying only optical signals of the second wavelength band which have been 
demultiplexed by said demultiplexing unit, and 

said optical amplifying unit supplying a part of said excitation light used in a part of said pre- 
stage optical amplifying section to said Raman amplification producing medium, wavelength d.v.sion 
multiplexed signal light which contains optical signals of said second wavelength band which have 
been Raman amplified by said Raman amplification producing medium are inputto said pre-stage 
optical amplifying section. 

23. (original) An optical amplifier according to claim 22, wherein when said first wavelength 
band is a 1550nm band and said second wavelength band is a I580nm band, a wavelength of the 
excitation light used in said pre-stage optical amplifying section contains a 1480nm band. 

24. (original) An optical amplifier according to claim 23, wherein said pre-stage optical 
amplifying section comprises: 

an erbium doped fiber; 

at least one excitation light source generating excitation light of a 1480nm band; and 
an optical coupler supplying excitation light generated by said excitation light source to said 
erbium doped fiber from a rear side, wherein a part of said excitation light is passed through said 
erbium doped fiber and supplied to said Raman amplification producing medium. 

25. (original) An optical amplifier according to claim 1 8, wherein said Raman amplification 
producing medium is an optical fiber which is designed so that a non-linear effective cross section is 
small compared to a 1 .3um zero dispersion single mode fiber. 

26. (original) An optical amplifier according to claim 18, wherein said external transmission 
path is of a hybrid transmission path formed by connecting a positive dispersion fiber having a positive 
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wavelength dispersion value and a positive dispersion slope with respect to a signal kght wavelength 
band and a negative dispersion fiber having a negative wavelength dispersion value and a negate 
dispersion slope with respect to the signal light wavelength band, wherein one end on the s,de of sa,d 
negative dispersion fiber is arranged at an input side of said optical amplifying unit and functions as 
said Raman amplification producing medium. 

27 (original) An optical amplifier according to claim 18, wherein there is provided an optical 
power constant control unit monitoring an output power of said wavelength division multiplexed signal 
light, and controlling an excitation light driving condition of said optical amplifying unit so that sa.d 
output power becomes constant. 

28 (original) An optical amplifier according to claim 18. wherein there is provided a gain 
constant control unit monitoring a gain in said optical amplifying unit, and controlling an excitation hght 
driving condition of said optical amplifying unit so that said gain becomes constant. 

29. (original) An optical amplifier according to claim 18. wherein there is provided a 
supervisory control unit processing a supervisory control signal transmitted together with said 
wavelength division multiplexed signal light. 

30 (original) An optical amplifier according to claim 22, further comprising: 

a first power monitor unit monitoring the optical signal power of the first wavelength band which 
has been demultiplexed by said demultiplexing unit; 

a second power monitor unit monitoring the optical signal power of the second wavelength 
band which has been amplified by said second optical amplifying section; and 

an optical power deviation control unit controlling the operation of at least one of said pre-stage 
optical amplifying section and said second optical amplifying section in response to the respective 
monitor results of the first and second power monitor unit, so that the optical power deviation for the 
first and the second wavelength bands becomes constant. 

31 (currently amended) An optical amplifier for amplifying wavelength division multiplexed 
signal light which has respective optical signals of a first wavelength band of a C band containing a 
plurality of optical signals with several wavelengths different from each other and a second wavelength 
band of a L band containing a plurality of optical signals with several wavelengths different from the 
wavelengths of the optical signals contained in the first wavelength band, comprising: 
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an optical amplifying unit amplifying * first wavelength band of said wavelength d.v. S ,on 

multiplexed signal lights and 

.H^.^n.^idua Umnllfvlnooump supplying ^rond wavelength band of exatat.cn 
light luMlng a wavolcnyth u.pabln nf pmci. .rin^to produces Raman amplification with respect to the 
optical signal* of said second wavelength band, lu J Ramon amplif i er . UKidur lng m nd inm wh*h 
fuim o ^ looot a pp . t uf u n QXtorml t m n . mi uoi on pa t h n rnny uJ u n a pre ^ g n oido of said o p l mtf 
am pl ify ing unit, co tha t wavc l on g th d ivH r,,, „ iu LU p Ilju..1 ..lyi. >1 Htf* whi rr h m ntw op tical o lp nal p r Wlhn 
so oond wovolon g th ben d wh i ch h r w o h c ui. „o 1oc** l y P r mn .. d inpMlcd hy m i d Raman ampl i fied 
producing modium, ic i nput to oaid optioal amp li fying unit- 

32 (currently amended) An optical amplifier for amplifying wavelength division multiplexed 
signal light which has respective optical signals of a first wavelength band of a C band containing a 
plurality of optical signals with several wavelengths different from each other and a second wavelength 
band of a L band containing a plurality of optical signals with several wavelengths different from the 
wavelengths of the optical signals contained in the first wavelength band, comprising: 
■ first o ptical amplifier providing pum p Hnht in the first wavelength band; and 
a ^or-onri nr.tir.al amplify in parallel wi t h the first optical amplifier, providing Rama n 
salification in tl^ Tl ? ™* ^tenth band, uul l u il amplifyin g m nm rv - nn . u lirying aH fl ^rw o l o n g th 
didslon multiplied olgnal lighte d u upply i ng i n o xr- ihl iu . . lightning n wavolon n lh cu p n hl n o f 
producing a Raman amplificat io n with rooport to tho o pti c al sign a l? n f m id socond wavcl o n Q th Wte 
a-Roni a n amp l ification pr oduc ing modium wh i ch forms at least-a p a i l uf jn nxtr mn l f m n n ml n i n n p n t h 
j i u n g cd on pn ■ -t u n rl - --^ j" 1 " 11 ™ r itt,inn hi lj i il , lm Hi il u„ w n l r ngth rl M -in n m^lexed 
s ignal l i ght which c o nta i ns opti rn l ri g m b o f the cec o n ri wwul uuylh u jmJ whl. h h n v n hnn n rMrrti v ol y 
R a m an am p lifi ed hy nni" D ™"" nmp i iWinn producing modium, \u Inp ut to c a i d np ti rn l nmplifying 
f aoan sr 

33. (currently amended) An optical amplifier, comprising: 

an optical amplifying unit to amplify wavelength division multiplexed signal light which has 
respective optical signals of a first wavelength band of a C band containing a plurality of optical signals 
with several wavelengths different from each other to provide amplifipd C hand signals; and 

P t least one para "*' *m niifvin a unit to amplify a second wavelength band of a L band 
containing a plurality of optical signals with several wavelengths different from the wavelengths of the 
optical signals contained in the first wavelength band, producing a , Raman amplification with respect to . 
th» nntical signals * *»cnnd wa ^nnth band to provide amplified L band signals; and where*. 
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«rt«pt loa l amplifying u nit ^ e^a ^ ^l u . gth d i vis i o n m ul li,. - U a . gnol li g ht , n n * 

„ , uiuutin n l ig ht hmh q W M. .1* ■ T I ^ n P . m nn^^B^ 

f6spe6 « 9 4he^^^ 

„l,hJ, fu,.n: ttl n^n pn rt o^B^H,u, i ooiu u u. m n rnn gnn o n n pro o tng o outa o f 

«ud u p l i u al .m u l i ryi nj m m n r, ^o t h^Uun y ll, dm . H p lrvnd -i> mH W ******** 

uptlcJ : ig n, h n f t l - ™™h ,.„uni,. „uU, b und hii I. h i w hnn n uO i U NUy Ram a n i m p e nd by^a 

Ru i i un amplifi ca t io n produc i ng m n rfM .. . I t .np u LUi ■ i mp l i f yino , unit ^4 

a C/L ratio control section, controlling a balance between t.ho .mpl^d r, hand signals apd the 
■ ^.huh . hand signals, u Ih U wavo l ongth b un d u^bt U I ' irt len g th h mrt 



a 

a 

optical signo l power 



34 (currently amended) An optical amplifier receiving optical signals of a first wavelength 
band of a C band and a second separate wavelength band of a L band, wherein each wavelength 
band contains a plurality of optical signals of different wavelengths, said amplifier compnsmg: 

a band demultiplexer providing a first band output and a second band output; 

- firet nm pliftar to provid e nnmp light of the first band output; 

an a n^llel amplifying unit ameffly** to provide Raman amplification of residual pump hght of 

the second band output; 

a band multiplexer combining the pump light of the first mnrt output and Raman amplified 
^., al p ,, m n lioht band output ft U bund output nr , d I h u a...|.lin. .1 mro r rl hm rt ou t p ut - 

a C/L ratio control section, controlling a balance between a first waveien^ana^optical signal 
nrn - r - f ^ r .~ r nnKt nf th. unit band output and a second wavelength bond optical signal power of 
thP Raman am p ™"* """"d °"rfT lif 1 ht nf the second band ° UtpUt 

35 (currently amended) An optical amplifying system receiving optical signals of a first 
wavelength band of a C band and a second separate wavelength band of a L band, wherein each 
wavelength band contains a plurality of optical signals of different wavelengths, said system 
comprising: 

an optical amplifier selectively amplifying the optical signals of the sees** first wavelength 
band* jod 

' a **™ n amplifier. » m.nn«d i" narallel with the optical amplifier sElectively amplifying the 
n ptiral signals of the secon d wavelength band; and 

a C/L ratio control section, controlling a balance between a first waveter^ar^ optical S1 gnal 
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r „ „«- optical -hn* of thP On* length band and a second 

optical signal r ~" P — »™ lified ° ptiC 11 ° f ^ w "* lanqih 



V) 



36. (new) An optica l amplifier comprising: 

* mnUi-hand amolif -rtinn having first and second sides, comprising: 

- r^-KaiiH ^1 amplifier^ "° tical sian ^ in * With ""M"" ^ 

, -KanH .ntlr.pl amplifier * ^ QDtiCal skl ™ ls in ' ' band W|th * Xdtati0n "^^ 
^ i -haiiH n^l amp"- ft*™ nm*ted in o.mllH with the C-band optical amplifier the multi-band 
^pn^tion action - * y Htmn residual e xc i tation lig ht from at le^t thP first side thereof; and 

, i3 ^ , .nit nrovide ^ ■- with the multi-h,nd amplification section , at the 

w ^ ^th. multi-b a^ ^n.^tinn action to produce Ramen amplification for the optica, signal, 
;» tho , .h.nd with th- excitation «^-, p,,tfmm the multi-hand amplification sectaon. 
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